Acute onset by 5-HT(6)-receptor activation on rat brain brain-derived neurotrophic factor and activity-regulated cytoskeletal-associated protein mRNA expression.
A number of previous studies have shown that chronic but not acute treatment with antidepressant drugs targeting the central 5-HT system, enhances mRNA expression for a number of genes including, brain-derived neurotrophic factor (BDNF) and the effector immediate early gene (IEG), activity-regulated, cytoskeletal-associated protein (Arc). The present study investigated the effects of 5-HT(6)-receptor activation on hippocampal and cortical levels of mRNA expression of BDNF and Arc in the rat. The selective 5-HT(6)-receptor agonist LY-586713 was administered acutely (0.1-10 mg/kg, s.c.) and mRNA levels of BDNF and Arc were measured 18 h later. Administration of LY-586713 caused a bell-shaped dose response on hippocampal BDNF mRNA expression, having no effect at 0.1 mg/kg, a significant up-regulation at 1 mg/kg and no effect at 10 mg/kg. The up-regulation in BDNF expression observed at 1 mg/kg was completely blocked by pre-treatment with the selective 5-HT(6)-receptor antagonist SB-271046 (10 mg/kg, s.c.). The effective dose (1 mg/kg) of LY-586713 on the induction of BDNF expression was also tested on Arc expression. Acute administration of LY-586713 at this dose caused marked increases of the Arc mRNA levels in cortical and hippocampal regions. These increases were also attenuated by SB-271046 (10 mg/kg) in all regions of the hippocampus, as well as the parietal cortex. However, in frontal cortical regions there was no attenuation by the antagonist. Moreover, SB-271046 alone increased Arc expression in these regions. The results presented here provide the first evidence for the involvement of the 5-HT(6) receptor in regulating BDNF and Arc mRNA expression, suggesting that LY-586713 has potential effects on neuronal plasticity. Overall, these findings suggest that, as opposed to more general 5-HT receptor activation by, for example, antidepressants, direct 5-HT(6)-receptor activation results in a more rapid rise in BDNF and Arc mRNA expression which does not require repeated administration.